Endocrinological and Metabolic Effects of Alcohol
There is no shortage of literature on the effects of alcohol on endocrine function; the only difficulty is to know what to make of it. Much of the oft quoted information was obtained with unreliable and nonspecific techniques before the introduction of radioimmunoassay for the measurement of plasma hormone concentrations. Many of the observations were made under highly unphysiological conditions in animal species with different metabolic behaviour patterns to human beings. Other important sources of confusion in the literature are the extrapolation of information obtained from experiments employing acute or short-term administration of alcohol to long-term situations such as obtain in chronic alcoholism, differences in the response to alcohol by alcohol-habituated and alcohol-naive subjects and the failure to distinguish the endocrinological and metabolic effects attributable to alcohol per se from those secondary to tissue and, particularly, liver damage.
In human studies there has been a tendency to treat chronic alcoholism as a homogenous condition regardless of differences in drinking patterns, the type and quantity of liquor consumed and the interval between discontinuation of excessive alcohol consumption and the making of clinical observations on endocrinological and metabolic status, all of which can have a profound effect upon the results obtained. This paper is mainly concerned with the effects of alcohol use and abuse on adrenocortical, gonadal and pancreatic endocrine function.
Adrenal Hyperjunction
It has long been recognized that many of the classical physical stigmata of chronic alcohol abuse, namely the florid complexion, facial and trunkal obesity with slender limbs, thin skin and easy bruising, resemble those observed in patients with Cushing's syndrome and may lead to confusion between the two conditions (Dillon 1973 , Merry & Marks 1973 . Occasionally the similarities extend to biochemical measurements. It has been shown that actively drinking chronic alcoholics generally have higher early morning plasma cortisol levels than normal subjects, and that these revert to normal during prolonged abstinence from alcohol (Merry & Marks 1972) . The early morning hypercortisolemia of actively drinking alcoholics can be temporarily reduced by giving them either alcohol or barbiturates in doses sufficiently large to relieve them of their withdrawal symptoms. Benzodiazepines, which are equally effective in relieving the withdrawal symptoms, do not lower plasma cortisol levels.
A very small proportion of actively drinking chronic alcoholics exhibit extreme hypercortisolkmia which is well within the range associated with Cushing's syndrome. In these individuals the plasma cortisol response to exogenous ACTH may be excessive and the diurnal rhythm disturbed. Plasma ACTH levels may be inappropriately elevated.
The biochemical findings in such individuals may be construed as confirmatory evidence of idiopathic adrenal hyperplasia unless a history of chronic alcoholism is obtained and properly interpreted. With prolonged, enforced abstinence the biochemical and, eventually, physical evidence of adrenocortical hyperfunction disappears only to return on resumption of heavy drinking (Fig 1) . We have observed only three such patients in the past seven years. One was admitted to a psychiatric hospital for the treatment of chronic alcoholism but both of the other two were admitted to general The cause of this alcohol-induced syndrome, which may be responsible for some of the cases of non-Cushing's syndrome described by Meador (1965) , is uncertain. It probably represents a combination of long-continued hyperstimulation of the hypothalamic-pituitary-adrenal axis from the stress of excessive drinking, and hyper-responsiveness of the peripheral tissues to hypercortisolemia.
Despite early suggestions to the contrary, in normal healthy subjects, alcohol is a stimulus to cortisol secretion only when it is associated with clinical evidence of intoxication, albeit of a relatively mild and not necessarily unpleasant type. Since chronic alcohol use is associated with the development of partial tolerance to its intoxicating and stressful properties it is only under conditions of really gross and long-continued alcohol abuse that evidence of adrenocortical hyperfunction would be expected to appear. It is of interest, therefore, that Mendelson et al. (1971) found that, under experimental conditions, previously abstinent alcoholics who consumed the equivalent of about one bottle of whisky a day developed marked and sustained hypercortisolxemia which persisted throughout the whole period of the experiment. There was 'no evidence of adaptation or exhaustion of the cortisol response during drinking or after alcohol withdrawal' in these subjects who might have been expected, therefore, to develop clinical signs of adrenocortical hyperactivity had the experiment continued beyond 2-3 weeks.
Adrenocortical InsuJficiency
Of greater numerical and clinical importance than adrenocortical hyperactivity due to chronic alcohol use is a characteristic, and possibly unique, type of acquired and seemingly reversible selective hypothalamic-pituitary-adrenal insufficiency which is, however, observed with certain other varieties of drug abuse.
Belief that adrenocortical function is often impaired in habitual drinkers is not new; indeed, it is the basis of a whole philosophy of treatment of chronic alcoholism (Tintera & Lovell 1949 , Lovell & Tintera 1951 , Tintera 1966 , 1967 for which there is, however, remarkably little scientific evidence. Supposed similarities between the clinical and biochemical findings in patients with Addison's disease and those suffering from delirium tremens led Smith (1949, 1950) and others (Fischbach et al. 1952 ) to the conclusion that adrenocortical insufficiency is an end stage of chronic alcoholism, and led him to propose the use of ACTH for its treatment. Smith (1950) reported that adrenocortical extract (ACE) was effective in the relief of Korsakoff's psychosis whereas ACTH was not, whilst both were effective in the treatment of acute alcohol intoxication. Simultaneously, and apparently independently, Tintera & Lovell (1949) arrived at the conclusion that chronic alcoholism is due to 'either a constitutional or acquired state of hypoadrenocorticalism which is intimately associated with the allergic-like character of alcoholism'. The evidence upon which this conclusion was based is far from clear. It involved some fairly tortuous arguments based upon the authors' belief that reactive hypoglycemia is commoner in chronic alcoholics than in normal subjects and that this could be prevented by treatment with adrenocortical extracts (ACE) a contention that has since been seriously challenged on the basis that ACE contains few, if any, biologically active glucocorticoids (Journal of Clinical Endocrinology and Metabolism 1973) .
In later publications Tintera (Lovell & Tintera 1951 , Tintera 1966 , 1967 relied upon blood eosinophil counts and urinary 17-ketosteroid measurements, which he claimed were low in chronic alcoholics, as evidence of adrenocortical hypofunction.
Although the concept of adrenocortical insufficiency as an etiological factor in the pathogenesis of alcoholism has been strongly criticized, this owes at least as much to the way in which it has been promoted in the USA as to any concrete evidence against it. Relatively few systematic studies of hypothalamic-pituitary-adrenocortical function have been made in unselected chronic alcoholics despite their obvious relevance to the Tintera hypothesis. The small number of methodologically and analytically acceptable studies that have been made, indicate quite clearly that the adrenal glands themselves are functionally normal (Margraf et al. 1967 , Merry & Marks .1969 . Thus, resting plasma cortisol levels are either normal or high and rise normally or supranormally in response to synacthen or ACTH stimulation, depending on whether the subjects are actively drinking or have been 'dried-out' (Fig 2) . Moreover, cortisol secretion rates are either normal or increased (Margraf et al. 1967 ) and urinary steroid metabolite excretion is variously reported as normal, high or very rarely as low, depending upon the methods of analysis employed and the functional groups they determined (Margraf et al. 1967) . Nevertheless, as we first observed some years ago, the normal cortisolemic response (Greenwood et al. 1966 , Jacobs & Nabarro 1969 to insulin-induced hypoglycemia is either absent or severely attenuated in 25 % of chronic alcoholic subjects, whether they are still actively drinking (2 out of 11 cases) or recently dried out and abstinent from alcohol (4 out of 13 cases). In none of these subjects did plasma cortisol rise by more than 137 nmol/l (5 jsg/lOO ml) despite 30 minute that alcohol can influence growth hormone sepostsynacthen cretion in man (Arky & Freinkel 1964, Andreani et ± SEM] al. 1976, Priem et al. 1976 ). Thus, the presence of alcohol in the blood at a concentration in the region of 13-23 mmol/l (60-100 mg/100 ml) diminished, but did not abolish, the growth hormone response to arginine infusion ) and insulin-induced hypoglycmmia (Priem et al. 1976 ) in normal healthy young volunteers. In six +~healthy non-obese volunteers studied by Bagdade et al. (1972) plasma growth hormone levels failed to rise significantly in response to alcohol-induced hypoglycmmia. Moreover, in a so far unique patient suffering from chronic alcoholism and alcohol-induced hypoglycoemia studied by Andreani et al. (1976) , there was an isolated, and virtually complete, failure of growth hormone secretion at the time of his admission to hospital C A D which had completely disappeared when he was re-examined after nine months abstinence from l levels in unselected alcohol. hospital outpatients (excluding those with proven Addison's disease), abstinent, and actively drinking male chronic alcoholics, before and after 0.25 mg synacthen. C = control subjects (n = 63); A = abstinent alcoholics (n = 15); D = drinking alcoholics (n = 11) (Fig 3) . The impairment of hypothalamic-pituitary-adrenal function was abolished in the only subject it has so far proved possible to re-examine after six months or more abstinence from alcohol (Merry & Marks 1973 ) who showed a perfectly normal cortisolemia response to insulininduced hypoglycemia on retesting.
Growth Hormone Secretion It has been shown (Wright 1974) that, unlike cortisol, the plasma growth hormone response to insulin-induced hypoglycemia is intact in actively drinking alcoholics. Nevertheless, there is evidence
Gonadal Function
Recently Wright (1974) and van Thiel & Lester (1974 studied the effect of alcohol on gonadal endocrine function in chronic alcoholic subjects. The situation is complicated by the fact that liver damage itself alters gonadal endocrine function ) and many of the effects previously attributed to chronic alcohol ingestion are probably the secondary results of alcohol-induced hepatic disease rather than of alcohol itself. Wright et al. (1976) studied 13 actively drinking male alcoholics, aged 22-54 years, who had recently been admitted to the alcoholic unit of a psychiatric hospital. There was biochemical evidence of mild to moderate hepatocellular damage in most of the patients, but in only one of them was this apparent clinically. Plasma total 1 7/-hydroxyandrogens were not significantly different in the chronic alcoholic and age-matched control subjects although intra-group variations were especially large in the chronic alcoholics. Mean basal plasma luteinizing hormone (LH) levels were significantly higher in the alcoholic than in the control subjects and were abnormally elevated in 6 of the chronic alcoholics, exceeding a concentration of 12 u/1. In each of the 6 subjects with high basal plasma LH levels, the plasma LH response to 100 .g LH-releasing hormone (LH RH) were excessive (Fig 4) . In both subjects with high basal plasma LH levels who were tested, basal folliclestimulating hormone (FSH) levels were also raised. All 4 of the subjects with normal basal plasma LH levels who were tested had normal basal plasma FSH concentrations. Despite this there was no discernable correlation between plasma LH and FSH levels and the length of history, age, plasma 17f#-hydroxyandrogen levels or other evidence of endocrinological dysfunction. The data from human subjects bears comparison with a study of lifelong administration of 15 % alcohol to male rats, which showed an approximately 50 % increase in adrenal weight, a smaller but highly significant increase in testicular weight with no change in plasma total or free testosterone concentrations but a massive 500 % or more, increase in plasma LH levels (Fry, English, Lowing, Chakraborby, Symons & Marks 1976, unpublished) . The liver in these animals showed few biochemical or histological changes, though there was evidence of increased biphenyland aniline-4-hydroxylase activities. The primary effect of chronic alcohol consumption on gonadal function could under these circumstances be initially to reduce effective circulating plasma testosterone levels, either by a reduction in testosterone synthesis or accelerated metabolism, and that this, by activation of homeostatic mechanisms, would lead to an increase in pituitary LH secretion which in turn would produce testicular hypertrophy. Something similar may occur in human beings until, with the advent of alcoholic liver damage, testicular atrophy and hypercestrogenism, with suppression of LH and FSH secretion, develops.
The effects of acute alcohol administration on testicular endocrine function have been studied both in man and in animals and differ from those observed with chronic alcohol abuse. Symons & Marks (1975) found that weanling rats given 15 % alcohol as their sole drinking fluid had significantly lower basal plasma LH levels after seven-weeks treatment than did their controls given tap water to drink. The plasma LH responses to LHRH were, however, at least as great and often greater in the alcohol-treated rats than those of their controls. Intubation studies in which large doses of alcohol were given to more mature rats showed an even more dramatic reduction in basal LH levels. Gordon et al. (1976) have shown that short-term feeding of large doses of alcohol to healthy human volunteers is associated first with the dampening of episodic bursts of testosterone characteristic of normal testicular function and then, over the next few days, with a gradual fall in mean plasma testosterone concentrations which is unaccompanied by consistent changes in plasma LH levels. The differences observed by the different investigators probably reflect genuine differences in experimental design and the condition of alcohol administration and so make meaningful comparisons difficult. They highlight the dangers of extrapolating results obtained in acute experiments with alcohol in one species to chronic ingestion of alcohol in another.
Thyroid Function and Prolactin
Despite an extensive literature suggesting that hypothyroidism is common in chronic alcoholic subjects and is either a cause or consequence of it, there is very little evidence, using modern analytical techniques, to believe that this is so (Marks & Chakraborty 1973) . In our own series of 15 actively drinking alcoholics none had significantly low plasma total thyroxine levels and basal thyroidstimulating hormone (TSH) levels were normal in all except one patient and he, like all the others, showed only a normal TSH response to thyroid releasing factor (TRF); unlike even mildly hypothyroid subjects in whom it is almost invariably exaggerated. Plasma prolactin levels are reported to be high in chronic alcoholics without liver disease (van Thiel et al. 1975 ) but it is not known whether they rise excessively after TRF or not.
Hypoglyca?mia
There are four types of hypoglycxmia that may occur in association with alcohol use and abuse: alcohol-induced (fasting) hypoglycaemia; alcohol potentiation of drug-induced hypoglycemia; reactive hypoglycemia of chronic alcoholism; alcohol-promoted reactive hypoglycaemia. The subject of alcohol-associated glucose intolerance and diabetes has been dealt with by Lundquist (1965) , Dornhorst & Ouyang (1971) and Phillips & Safrit (1971) .
Fasting hypoglycamia: The best known type of alcohol-induced hypoglyctemia is that which develops within 6 to 36 hours of the ingestion of moderate to large amounts of alcohol by a previously malnourished or fasting subject (Madison 1968 ). Most of the recorded spontaneously occurring, as opposed to experimentally produced, cases have been in adult chronic alcoholics or alcohol naive children.
The patients are either stuporose or, more commonly, deeply comatose when first seen and the blood glucose concentration is almost invariably less than 2.2 mmol/I and generally under 1.5 mmol/l. A history of alcohol consumption may be available from witnesses, but may have taken place too long before the incident to be considered relevant. The patient's breath may smell of alcohol but seldom reeks of it, and alcohol is nearly always detectable in the blood. It is more likely to be present at a concentration below 21.7 mmol/l (100 mg/100 ml) than above it. Hypothermia, with or without trismus, is common and its presence should always alert the physician to the possibility of hypoglycemia, which abolishes the shivering response (Haight & Keatinge 1973) . Lactic acidosis is common but other evidence of hepatocellular damage may be remarkably slight. Plasma insulin levels are invariably low during alcoholinduced hypoglycxemia and plasma glucagon levels are raised (Palmer & Ensinck 1975 , Joffe et al. 1975 , Tiengo et al. 1976 ). Growth hormone and cortisol concentrations are also raised but generally not as much as might be expected in view of the severity and rapidity of the onset of hypoglycemia (Arky & Freinkel 1964 , Joffe et al. 1975 ).
The liver is devoid of glycogen during hypoglycxmic episodes and exogenous glucagon produces no rise in blood glucose concentration and only a grossly attenuated rise in plasma insulin.
Immediate treatment consists of giving intravenous glucose (25 g as a 50 % w/v injection) followed by 100 mg hydrocortisone intravenously, and other supportive measures, if recovery from unconsciousness is delayed beyond a few minutes. In the cases of alcohol-induced hypoglycemia reported to date (Madison 1968 ) mortality has been in the region of 10-20 % in spite of treatment with glucose. Probably many cases go undetected during life and in them the mortality rate is likely to be even higher. Thus hypoglycemia may contribute to the cases of sudden unexpected death that occur in alcoholics (Laurie 1971) and for which no cause may be found at post mortem.
The cause of alcohol-induced hypoglycemia has been accepted (Freinkel et al. 1963 , Field et al. 1963 ) as due almost exclusively to inhibition of gluconeogenesis by alcohol which can readily be demonstrated both in vivo and in vitro (Krebs et al. 1969) . However whilst insulin can be completely exonerated this is not necessarily true of all the other hormones. The evidence of a seemingly 'isolated' ACTH deficiency in upwards of 250% of unselected chronic alcoholics, together with a history of chronic alcoholism amongst a high proportion of cases of 'isolated ACTH deficiency' (Steer et al. 1969) , most of which presented with alcohol-induced hypoglycemia, suggests that hypothalamic-pituitary-adrenal hypofunction secondary to chronic alcohol abuse may be a contributory factor in the pathogenesis of alcoholinduced hypoglycemia. This concept gains support from the observation of Arky & Freinkel (1966) that adrenocortical insufficiency predisposes to the development of alcohol-induced hypoglycemia under experimental conditions, whilst treatment with glucocorticoids prevents the development of alcohol-induced hypoglycemia in normal volunteers given alcohol after a three-day fast. The observations of Andreani et al. (1976) of reversible impairment of growth hormone secretion in a chronic alcoholic presenting with alcohol-induced hypoglycemia further highlights the involvement of the endocrine system in the pathogenesis of alcohol-induced hypoglycimia as do the unexpectedly small increments in plasma growth hormone and cortisol concentrations in patients during severe episodes of alcohol-induced hypoglycemia (Joffe et al. 1975) .
Alcohol potentiation of drug-induced hypoglyccemia: Alcohol potentiation of drug (Seltzer 1972 ) and particularly of insulin-induced hypoglycemia manifests itself, in its most severe form clinically, as irreversible hypoglycemia in insulin-treated diabetics who, in addition to giving themselves their usual dose of insulin, have also ingested a more than moderate amount of alcohol. All 5 of the patients with this condition observed by Arky et al. (1968) suffered a fatal outcome. It appears as though alcohol in some way interferes with glucose homeostasis leading to a failure to increase the glucose supply from the liver in response to glucose need. It seems not to matter whether the disturbance to blood glucose levels is brought about by drugs or by some other agent. Thus, normal subjects given alcohol during intensive exercise in the cold developed hypoglycaemia whilst those not given alcohol did not (Haight & Keatinge 1973) . The mechanism by which alcohol works in this situation is not known but it is clearly independent of its ability to suppress gluconeogenesis.
Normal subjects given moderate amounts of alcohol immediately before undergoing a standard insulin tolerance test, experienced delayed recovery from hypoglycemia compared with tests performed on them without alcohol (Arky et al. 1968 , Priem et al 1976 . Farmer & Fabre (1975) reported that 4 out of 23 chronic alcoholics given an insulin tolerance test showed 'evidence of a persistent hypoglycemia characteristic of glucocorticoid deficiency' and in our own series of insulin tolerance tests carried out on abs well as on actively drinking alcoholics, 4 showed hypoglycemic unresponsiveness, ure of the blood glucose concentration I to above 2.2 mmol/I within 2 hours o administration (Fig 5) . In only one 4 subjects did hypoglycumic unrespo:
coincide with failure of the plasma concentration to rise during the test.
growth hormone responses were also n both subjects in whom they were measurn some other factor than inhibition of cor growth hormone secretion must be f account for interference with recovery duced hypoglycemia in chronic alcoholict of glucagon secretion can be eliminat alcohol actually increases rather than dec secretion. There is good evidence, howe alcohol affects catecholamine secreti metabolism , Hawkins k 1972 ) by a variety of mechanisms. The pos worth considering, therefore, that recovery from induced hypoglycxmia c; alcohol is due either directly or indii interference with adrenergic mechanisms, the nerve terminals or centrally.
Essential reactive hypoglycamia in alcoho idea that chronic alcoholics develop reacti glycvmia following the ingestion of gluc( readily than normal subjects has been promoted by Tintera (1955 Tintera ( , 1966 Tintera ( , 1967 however, received scant recognition by vestigators who have dismissed it for adequately controlled data. However, the atic study of carbohydrate metabolism, actively drinking or abstinent alcohol Cortisol would be required to prove the matter, has not 1mol/ been carried out. Recently, in 6 consecutive, newly-L 1800 admitted, actively-drinking, male alcoholics 1600 ( Fig 6) we found that venous blood glucose concentration had fallen to or below 1.9 mmol/l :1000 (35 mg/lOO ml) some time during the first three hours of the test in 3 of them compared with only 2 800 hG/ out of 50 control subjects treated similarly (Marks 600 >30 1976) . The blood glucose level of the control subjects dropped later than that of the alcoholics, 400 20 although it was often equally profound.
In none of the 3 alcoholic patients in whom 200 10 'reactive hypoglycemia' developed early did plasma cortisol levels rise as might have been 0 0 expected in response to the induced hypoglycemia. This may be relevant to the development of spontaneous hypoglycwemia in chronic alcoholics as nal illustrated by a chronic alcoholic patient with an alcohol-induced hypoglycxmia investigated by 'ear old Professor Victor Wynn (personal communication), who not only showed early reactive hypoglycemia when given glucose orally but also had a subitinent as normal rise in plasma cortisol in response to out of 24 insulin-induced hypoglycemia. Although the i.e. failnumber of observations is currently still very small to return they do indicate that further investigation of gluf insulin cose homeostasis in chronic alcoholics is warof these ranted, especially in relation to other defects in nsiveness endocrine function. It might also be added that, cortisol whilst they provide no support whatsoever for the Plasma Tintera hypothesis that hypoglycxmia is an vormal in etiological factor in the pathogenesis of chronic ed. Thus, alcoholism, they might quite conceivably explain tisol and some of the clinical features of the syndrome. Alcohol-induced reactive hypoglycagmia: Alcohol may, under certain circumstances, contribute to the development of reactive hypoglycemia by promoting glucose-stimulated insulin secretion. At appropriate concentrations in the blood, alcohol can prime the fl-cells so that they secrete more insulin than normal in response to either oral or intravenously administered glucose (Friedenberg et al. 1971 , Nikkila & Taskinen 1975 ). The effect is not observed with all other insulin secretors (Freidenberg et al. 1971 , Colwell et al. 1973 nor is it observed in rats (Singh & Patel 1976) . Peripheral glucose uptake is increased under the influence of the larger amounts of insulin (Freidenberg et al. 1971 ) and this in turn may lead to development of reactive hypoglycemia and clinically to neuroglycopenia. Our current work suggests that the development of reactive hypoglycemia in response to the ingestion of a mixture of alcohol and sugar in the form of gin and tonic is by no means a rare occurrence even in normal, healthy volunteers with, presumably, normal hypothalamic-pituitary function. This raises the possibility that some of the delayed effects of alcohol, such as sleepiness and inability to concentrate, may, in fact, be due to hypoglycemia. The Addiction Research Unit has recently completed a clinical trial of 100 marriages in which the husband was an alcoholic, randomly selected for two intensities of treatment (Edwards et al. 1977 , Orford & Edwards 1977 . After comprehensive outpatient assessment, and with independent information from husband and wife, families were randomly divided between 'treatment' and 'advice' groups. Advice group families were immediately given an initial session of counselling and were then left with the responsibility for working towards stated goals. They were given no further appointments but were, of course, free to seek help elsewhere. Treatment group families were offered a comprehensive programme of psychiatric and social work care. The treatment model is seen as generally congruent with present views of what should constitute a reasonable standard of special-*ized help for the alcoholic. Every patient was allocated an individual psychiatrist, and every wife an individual social worker. Initial emphasis was on outpatient care, with discussion of reality problems and strategies for attaining and maintaining sobriety, conservative use of psychotropic drugs, offer of citrated calcium cyanamide (Abstem, Lederle), and introduction to Alcoholics Anonymous. If there was inadequate response to outpatient care, admission to the specialized unit at the Bethlem Royal Hospital was offered. For 12 months after initial assessment, four-weekly follow-up assessments were obtained only from wives in both groups. At the end of the 12 months a full follow-up assessment was made involving both husbands and wives. During the second year no attempt was made to maintain a distinction between the treatment experience of the two groups, but patients were followed up to 24 months particularly with a view to examining variations in drinking behaviour and evidence for controlled drinking.
The two groups were satisfactorily matched at study intake. The results of this trial were unequivocal. At 12 months there were no significant differences in outcome between groups on multiple criteria which included social adjustment factors as well as a wide range of factors related to drinking behaviour, with independent report by husband and by wife, and with information obtained by a psychologist outside the treatment team as well as by treatment staff. The level of therapeutic involvement experienced by the two groups during the 12 months remained very distinct: the advice group did not seek intensive help elsewhere.
The result of this trial challenges many current assumptions, but there are a number of limitations which it would be wrong to overlook when considering the relevance of this research for the future of clinical work. In particular it should be stressed that the project concerned only married male alcoholics referred to a single clinic at a single hospital, and extrapolation to a population with very different characteristics treated differently by different personnel would be risky. For example, different considerations might operate with unmarried patients of low social stability living in such circumstances that they could not readily begin to use the proferred advice and initiate their own recovery. The largest difficulty in deciding how the findings of this study are to be interpreted for clinical practice is, however, the absence of a 'no treatment' control group. It is important to realize that the advice offered in the course of this investigation was partially individualized, offered as responsible management and not as second best, and was offered in a spirit of hopeful expectation of a good outcome. This advice was quite different from 'no treatment' or 'waiting list' control. Clinical applications have therefore to be discussed on the evidence of the equal efficacy of treatment and advice, but without available research information on what would be achieved with still lesser, or no, treatment intervention.
Nonetheless what can fairly be concluded from the sum of the research literature, including these findings, is that the approach to alcoholism treatment should in general include less intervention than has been the fashion. Some quotations from an interesting report by the King Edward Fund (James et al. 1972 ) may illustrate the type of approach which has been seen over recent years as the desirable level of therapeutic activity:
